Introduction
Hearing plays an important role for children in learning speech and language, socialization and cognitive development. The child learns to speak based on what is heard so that child's hearing loss since birth will result in disturbance of speech, language, cognitive, social, and emotional. [1] Hearing loss is different from that of other disability which in infants/ children with hearing loss often goes undetected or is not immediately known even by their own parents, this disorder is also known as "the invisible disability". The initial symptoms are difficult to know because deafness is not visible. Usually new parents are aware of hearing loss in children when there is no response to a loud noise or not/ too late to talk.
In Indonesia, the incidence of hearing loss or deafness from birth is not known yet. However, from the data obtained from the Health Survey senses of vision and hearing at 7 Province (1994-1996) with 19.375 respondents found 16.8% prevalence of hearing loss. All over the world there is approximately 0.1-0.3% of infants born deaf. [2] US Preventive Services Task Force reported that the prevalence of neonatal hearing loss in the Neonatal Intensive Care Unit (NICU) is 10-20 times greater than the prevalence of hearing loss in a population of normal neonates. [3] Hearing loss in newborns can be caused by various conditions. Risk factors include high levels of bilirubin, prematurity or low birth weight babies (LBW), ototoxic drugs, duration of mechanical ventilation, low Apgar score (asphyxia) and meningitis. [4] Newborns with identified risk factors are recommended for the possibility of congenital and acquired hearing loss. [5] Infants with the risk factors has the possibility of suffering from a hearing loss of 10.1 times compared with infants who do not have risk factors. [6] The early identification of hearing loss and the appropriate intervention before 6 months of age is proven to prevent the consequences. The Joint Committee on Infant Hearing (JCIH) 2007 recommends neonatal hearing screening should be done. Research conducted by Nasrul, with has results of 66 samples examined showed OAE refer 8 cases (12.1%), consisting of 6 cases refer unilateral (6.1%) and 2 cases of bilateral refer (3.0%), whereas pass cases are 58 samples (87.9%). [7] There are four risk factors, namely low birth weight, asphyxia, hyperbilirubinemia and premature. LBW most namely 14 cases (21.2%) of the 66 samples. But the results refer three cases (21.4%) of 14 cases of low birth weight. From this study it appears that the more risk factors the more likely the onset of deafness in newborns based on the results of OAE.
Risk factors for neonatal hearing loss (NHL) in the neonatal period by the JCIH are born preterm (gestational age <34 weeks), low birth weight (<1500 g), a family history of deafness, congenital infections by Toxoplasmosis, Rubella, Cytomegalovirus and Herpes Simplex Virus (TORCH), Licensed Under Creative Commons Attribution CC BY hyperbilirubinemia, craniofacial anomalies, syndromes associated with hearing impairment and severe asphyxia at birth (Apgar score <7 at 5 minutes). [5] Another risk factor are the use of ototoxic drugs during pregnancy, a history of the use of a mechanical ventilator for more than 5 days, intraventricular hemorrhage, and high C-reactive protein (CRP) (≥10 mg/ dl). [8] Hearing screening in newborns with risk factors had much to do, so that children who were diagnosed and had received his habilitation as early as possible indicate the language skills and better skills than children whose late diagnosis are. Cochlear dysfunction is the earliest abnormalities that can be detected in the screening of hearing loss. Based on the results of this cochlear dysfunction, the baby is re-screen at the age of 3 months to determine the diagnosis of hearing loss. In the cochlear dysfunction netting, we used Otoacustic Emissions (OAE) tool where it is easy to use in newborns, non-invasive, high sensitivity and can be used repeatedly. OAE weakness is the inability to detect abnormalities in nerve retrokoklea damage which are very vulnerable in newborns despite the relatively low prevalence of about 2.1% of deafness in children. Some studies showed that OAE has estimated sensitivity of 85-95% and a specificity of 90% or more. [9] The purpose of this study was to assess the factors contribute to the occurrence of a cochlear dysfunction on the hearing screening in newborns who has been hospitalized in Neonatal Intensive Care Unit (NICU) using TOAE measurement.
Materials and Methods
An observational case-control study was conducted between March and May 2015. All the newborn hospitalized in the NICU of Dr. Wahidin Sudirohusodo Hospital who met the inclusion criteria were included in the study. The protocol was conducted in accordance with principles of good clinical practice, including obtaining written informed consent from each participant's parent, and was approved by the human studies committees applicable to each study site. The conditions of each newborn including the risk factors were noted: gestational age (New Ballard methods), birth weight, sex, family history of hearing loss; asphyxia (Apgar score 5 minute less than 7), sepsis, hyperbilirubinemia, and duration of ototoxic drugs used. Newborns that had craniofacial malformation or multiple congenital anomalies, and those with a family history of deafness were excluded from the study.
Ear examination carried out by using a light head and otoscope to assess the ear canal. If the ear canal is obtained a wax or blockage we then cleaning it (ear toilet). OAE examination carried out by using TEOAE, alternately in both ears. Examination carried out in a room that measured noise, 40dB maximum. Baby lay on the bed or in the arms of the mother to ensure babies remain calm during the examination. OAE test results are recorded and grouped the results refer or pass then analyzed. All the data obtained are recorded in the form of research data, then each of the risk factors were analyzed with appropriate statistical methods using univariate, bivariate, and multivariate analyzes. Table 1 shows the characteristics of the samples were assessed gestational age, chronological age, sex, risk factors and function of the cochlea. The total amount of study sample was 82 subjects, which consisted of 45 (54.9%) of premature infants, 57 subjects (69.5%) who experienced The study also calculates the probability of occurrence of cochlear dysfunction by a significant risk factor, whereby if there are three risk factors (premature, hyperbilirubinemia >20) and asphyxia, the probability of occurrence of cochlear dysfunction is 17.96% (Table 3) . 
Results

Discussion
From this study, it was found that the prevalence of cochlear dysfunction in infants hospitalized in the Neonatal Intensive Care unit (NICU) was 42.7% of 82 subjects were examined. This result is similar to research done by Ng et al. who received 59.1% of infants admitted to the NICU experienced refer to the examination of the first OAE and Mannan et al. reported there is 40.5% were admitted to the NICU experiencing refer. [10, 11] There are two types of OAE, spontaneous OAE (SOAE) and evoked OAE (EOAE). SOAE an OAE that appears spontaneously without giving stimuli, while the new OAE EOAE which arise after the given stimuli from the outside. There are two types of EOAE namely Transient Evoked OAE (TEOAE) and Distortion Product OAE (DPOAE). [12, 13] Minnesota Newborn Hearing Screening Program using OAE as a standard initial inspection, if found abnormalities then examined ABR. [14] Sepsis is a condition most commonly found in the NICU and often adversely affects the baby and cause damage in various organs, including the hearing organ. This situation is causing hem agglutination and hypercoagulable resulting in cochlear blood flow and central nervous system decreases. This causes damage to the outer hair cells and the central nervous system that can result in disruption of auditory function. But in this study found no significant differences in cochlear dysfunction in infants with a history of sepsis compared not with p = 0.745 (p >0.05). This is similar to the research conducted by Pourarian et al. and Santoso, that sepsis is not a risk factor for cochlear dysfunction. [15, 16] However, these results differ from previous studies conducted by Meyer et al. revealed that infants with a history of sepsis have a risk of 2.57 (95% CI 1.12 to 5.91) underwent cochlear dysfunction. [8] The un significant sepsis as risk factors cochlear dysfunction may be caused by the development of early detection of sepsis and the development of antibiotics in the treatment of sepsis in infants so that better management of sepsis and further complications can be prevented.
The results showed that the incidence of prematurity is a risk factor cochlear dysfunction that is 5.43 times (95% CI 2.03 to 14.54 ). This result is in line with the majority of studies examining risk factors for hearing loss in infants who were treated in the NICU. In Iran, suggested a significant association between cochlear dysfunction with gestational age less than 37 weeks (preterm). [15] Research conducted by Monica Amatuzzi et al. who did a post-mortem examination of the organ of hearing babies who had been treated in the NICU, histopathology showed that there is no outer hair cells in 27% of premature infants and 3% in term infants. [17] Prematurity is one of the biggest reasons babies admitted to the NICU. Premature babies are born with the condition of the anatomy and function of the organ -which is not yet mature organs, including organs such as cochlear hearing. Organ of Corti involved in auditory sensory function has been formed and functioning on gestational age 30-32 weeks.
Based on the above explanation, then carried grouping gestational age, by dividing the gestational age ≤32 weeks and >32 weeks, after it was examined, and the obtained results are very significant, with a value of crude odds ratio (COR) = 15.00 with a 95% CI (3.122 to 72.06), then performed multivariate analyses and earned value of 11.45 with 95% CI (2.13 to 61.51), which means UG ≤ 32 weeks have a risk of 11.45 times compared infants with gestational age >32 week.
Cochlear dysfunction in preterm infants is not only because it is not a mature cochlea, but premature babies have a lot of complications that affect the function of the cochlea. Premature babies are very likely to develop sepsis and sepsis in the management of drugs used that include a class of ototoxic. In addition, premature infants also often experience hyperbilirubinemia and asphyxia at birth. Premature infants require long treatment; therefore, exposure to noise in the NICU room also aggravates the risk of occurrence of cochlear dysfunction. Therefore, babies born prematurely are particularly vulnerable to cochlear dysfunction because it has several risk factors cochlear dysfunction. The main concern due to excessive hyperbilirubinemia is the potential effect of neurotoxic, although it can also occur on the other cells injury. In addition to neurotoxic effects, hyperbiliribunemia can directly lead to the loss of outer hair cells in the cochlea that cause dysfunction of cochlea. This is a significant problem though there has been progress in neonatal care.
At the time of bilirubin levels are not based grouped, found no significant differences between groups of infants cochlear dysfunction hyperbilirubinemia compared to the un group with p = 0.816 (p >0.05). Karaca et al. suggests the risk factor was not statistically significant hyperbilirubinemia in the incidence of cochlear dysfunction with p = 0.06 (p >0.05) and Shahnaz pourorian et al. who argued the same thing. [11, 18] However, after the grouping levels of bilirubin are the most potentially lead to dysfunction of the cochlea, it was found that a meaningful outcome in infants with bilirubin levels >20 mg/ dL, AOR 10.28 with a 95% CI (1.04 to 101.52) which means baby with bilirubin levels >20 mg/ dL had a 10.28 times greater risk of occurrence of cochlear dysfunction compared to infants bilirubin ≤20 mg/ dL. This is in line with the research conducted by Korkmaz et al. who found cochlear dysfunction relationship with bilirubin levels >20 mg/ dl. [19] This could indicate that elevated levels of bilirubin higher and longer exposure can damage the cochlea OHC resulting dysfunction.
Asphyxia is one of the risk factor that is often associated with cochlear dysfunction. The results showed that the incidence of asphyxia is a risk factor cochlear dysfunction that is 5.75 times (95% CI 1.92 to 17.18) . This result is similar to a previous study by Sarosa et al. who reported the incidence of cochlear dysfunction in infants with a history of asphyxia is 6 times greater than without asphyxia. [20] One study in the Netherlands also reported the risk of cochlear dysfunction in infants that asphyxia was 1.7 times (95% CI, 1.1 to 2.7).
[21] Adequate oxygenation and perfusion is indispensable in optimizing the function of the cochlea. A state of severe hypoxia will cause damage irreversible cochlear namely the loss of outer hair cells (OHC) and edema stria vaskularis that will cause changes in the sound waves of mechanical form into electrochemical energy, and damage to the fibers of the auditory nerve that is attached to the outer hair cells (OHC) so auditory signal cannot be passed on to the brain stem.
The use of ototoxic drugs (aminoglycosides) is also thought to be a risk factor for the incidence of cochlear dysfunction. Aminoglycoside ototoxicity mechanism mediated by impaired mitochondrial protein synthesis, and the formation of oxygen free radicals. However, in this study showed statistically significant incidence of cochlear dysfunction by ototoxic drug risk factors was not significant with p = 0.824. Aminoglycoside ototoxicity associated with the duration of therapy, serum concentration, combination therapy with other ototoxic drugs, and direct exposure to the organ.
From these results, we obtain a regression model. With the regression model, it can be predicted the incidence of cochlear dysfunction; therefore, early detection of hearing loss can be done and habilitation may soon be given to support the further growth and development. In this study use the multivariate analyses with strict operational definition, so the risk factor obtained is an independent factor. However, this study also has limitations that OAE examination is not done serially; therefore further research is needed to assess the function of the cochlea. In addition to the studies did not measure the degree of noise NICU room that could also affect the incidence of cochlear dysfunction and the sample is not homogeneous due to the age of the baby during the different examination.
Conclusion
Based on the results of the study, we concluded that the risk factors of cochlear dysfunction in infants hospitalized in NICU is prematurity with gestational age ≤32 weeks, bilirubin levels >20 mg/ dL and asphyxia. While the sepsis and ototoxic drugs are not associated with the incidence of cochlear dysfunction.
Future Scope
Further studies are required because a significant risk factor in this study has a small probability, so the need for further study to examine the relationship of other risks factors for cochlear dysfunction. 
